Risk markers of ventricular arrhythmias and fourier phase analysis of radionuclide angioscintigraphy to evaluate ventricular asynchrony and prognosis in idiopathic dilated cardiomyopathy  by Fauchier, Laurent et al.
JACC March 6, 2002 
1112-153 E lec t rocard iogram in Hypertrophic Cerdiomyopethy 
Revisited: Does ECG Pattern Predict Phenotypic 
Expression and Left Ventricular Hypertrophy or Sudden 
Death? 
Julia V. Montoomerv, Thomas E. Gohman, Kevin M. Harris, Susan A. Casey, Barry J. 
Maron, Minneapolis Heart/nstitute Foundation, Minneapolis, Minnesota. 
Background: 12-lead ECG has traditionally been an iniegral part of the noninvasive 
diagnostic evaluation of patients with hypertrophic cardiomyopathy (HCM), and may 
reflect the degree of left ventdcular hypertrophy (LVH). Echocardiographic studies have 
recently shown magnitude of LVH to be directly related to prognosis, specifically as a 
predictor of sudden death risk (based on maximum [max.] wall thickness _> 30 ram). 
Methods: Therefore, we investigated whether ECG patterns, specifically standard and 
precordial leads voltages accurately reflect phenotypic expression and magnitude of LVH 
as well as clinical outcome in HCM. ECG voltages were compared with echocardiograph- 
ically determined LV wall thickness and outcome in 448 consecutive HCM patients from a 
largely unselected regional cohort. Ages were 46 ± 23 years. 
Results: Weak correlations were evident between ECG voltages and wall thickness - - - 
e.g., correlation between max. LV wall thickness and sum of voltages in all 12 leads was 
0.295 (p<0,001), between max. LV wall thickness and max. voltage in any single lead 
0.254 (p<0.01) and between LV wall thickness index (sum of wall thicknesses in all LV 
segments) and maximum voltage in any lead was 0.209 (p<0.001). Among 53 patients 
with extreme LVH (max. wall thickness _> 30 ram), only 24 (45%) had greatly increased 
max. voltages >_ 30 mm in any lead. Conversely, of 153 patients with max. voltage >- 30 
mm, just 24 (16%) had LV wall thickness _> 30 mm. There was no relation between basal 
LV outflow obstruction and ECG voltages. Of 102 patients with outflow gradient _> 30 mm 
Hg, only 43 (42%) had max. voltage -> 30 mm in any lead; of 346 patients with gradient < 
30 mm Hg, just 106 (31%) had max. voltage < 30 mm. Of the 16 patients who died sud- 
denly, ECGs showed a variety of abnormalities in 17, but only 5 (27%) had markedly 
increased voltages (max. _> 30 ram). 
Conclusion: The 12-lead ECG shows abnormalities in most patients with HCM, often 
with bizarre paftems, but cannot be regarded as a reliable marker for the magnitude of 
LVH (even massive hypertrophy), outflow obstruction, or likelihood of sudden cardiac 
death. 
1112-154 Outcome for Children With Lymphocytic Myocarditis 
Enrolled in the National Australian Childhood 
Cardiomyopathy Study 
Piers E. Daubenev. Alan Nugent, Patty Chondros, John Cadin, C. W. Chow, Robert G. 
Weintraub, National Australian Childhood Cardiomyopathy Study, Royal Children's 
Hospital, Melbourne, Australia. 
Background: The natural history of lymphocytic myccarditis (LM) in children is uncertain. 
Outcomes for children with LM enrolled in the National Australian Childhood Cardiomyopa- 
thy Study (NACCS) were reviewed. 
Methods: NACCS is a population-based study of alt children <10yrs presenting in Australia 
from 1987-97 with CM. Study end-points were death or transplantation. Histology was 
reviewed by a single pathologist. 
Results: Histology was available in 70/184 patients with DCM, from endomycoardial biopsy 
(EMBx) in 39 and autopsy or explantation in 31. LM was present in 25/70 (36%) children 
with available histology and 13/39 (33%) of those who had undergone EMBx. Of 25 chil- 
dren with LM, 24% presented with sudden death and another 24% died shortly after pre- 
sentation. Of children with histology, the proportion of those with LM decreased with 
increasing time from presentation. 
Of 39 children with EMBx, freedom from death or cardiac transplantation at 1 and 5 years 
after presentation was 100% for those with LM, compared to 80% and 59%, respectively, 
for those with non-specific histology (p<.008). 11/13 (85%) children with LM on EMBx 
received some form of immune modulating therapy. 
Conclusions: LM is a frequent cause of childhood DCM (up to 50% of cases with early his- 
tology). Probability of finding LM decreases markedly >1 month after presentation. A high 
proportion die at presentation or shortly after. Children with LM who can be stabilised and 
come to EMBx have a good OUtCOme. A tdal of immune modulation is warranted. 
Proportion With LM at Different Times From Presentation 
0-1 week 1-4 weeks 1-3 months 3-12 months >12 months 
LM (p=0.006 for trend) 21 3 1 0 0 
Non -specific 21 10 8 3 3 
1112-155 Effect of High Degree of Hypertrophy on Left Ventricular 
Diastolic Function in Patients With Hypertrophic 
Cardiomyopathy 
Quidno Ciamci. Sandre Betocchi, Maria A. Losi, Raffaella Lombardi, Carlo G. Tocchetti, 
Elpidio Pezzella, Filippo Finizio, Mariano Aversa, Marianna Miranda, Massimo Chiarielto, 
Federico // Universi~ Naples,/ta/F 
BACKGROUND. Hypertrophic cardiomyopathy (HCM) is characterized by LV hypertro- 
phy (LVH) and impairment of LV diastolic function. This work aims at assessing the rela- 
tionship between LVH and invasive indices of diastolic function in HCM. METHODS, 21 
HCM patients underwent right- and left-sided cardiac catheterization to assess pulmo- 
nary artery wedge pressure and peak atrial pressure V wave; LV end-diastolic pressure 
was measured by microtip catheters. The extent of LVH was assessed echocardio- 
graphic Wigle'score. LV volumes were calculated by simultaneous radionuclide angiogra- 
phy at 20 ms frame rate. We calculated from LV pressure the time constant of 
isovolumetric relaxation (t, variable asymptote method, ms), and from LV pressure and 
volume the constant of chamber stiffness (k, ml-1). RESULTS. Wigle'score was directly 
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related to pulmonary artery wedge pressure (r=.436, p=.048), peak atrial pressure V 
wave (r=.503, p=.024), LV end-diastolic pressure (r=.643, p=.002, figure) and k (r=.564, 
p=.015), and inversely related to end-diastolic volume (r-492, p=.024). There were no 
significant relationship between magnitude of LVH and t. CONCLUSIONS. The magni- 
tude and distribution of LVH influences the impairment in passive LV diastolic function. In 
fact, high Wigle'scores were associated with increased chambers stiffness and LV end- 
diastolic pressure. Moreover, this led to a rise in left atrial pressure and in pulmonary 
artery wedge pressure in HCM patients with more severe LVH. 
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1112-156 Nitric Oxide Mediates Myocyte Apoptosis in 
Experimental Acute Chagasic Myocarditls 
Maria L. Loredo, Herbert B. Tanowitz, Madhuiika Chandra, Victor J. Ferrans, Jamshid 
Shirani, Albert Einstein College of Medicine, Bronx, New York, National Heart, Lung, and 
Blood Institute, Bethesda, Maryland. 
Background. Apotosis has been implicated in the pathogenesis of chagasic mycoarditis, 
Nitric oxide (NO) has been identified as a trigger for apoptosis. To evaluate the role of NO 
in the pathogenesis and consequences of myocyte apoptosis in acute chagasic myo- 
carditis, we infected inducible NO synthase knock-out (KO) and C57BL/6 x 129sv wild- 
type (WT) mice with the Tulahuen strain of Trypanosoma cruzi. Methods. Serial tran- 
sthoracic echocardiographic (TTE) studies were performed on infected animals (n=12) 
and their corresponding controls (n=13) to measure left ventricular (LV) end-diastolic 
diameter (EDD), relative wall thickness (RWT) and fractional shortening (FS). The 
degree of inflammation and myocyte necrosis, and apoptosis (TUNEL assay) were 
assessed in each heart at necropsy. Results. At day 19 post-infection, compared with 
the KO infected mice (n=6), the WT infected mice (n=6) showed larger LV EDD (3.5i-0.3 
vs 2.4±0.2 mm, p=0.01 ), lower RWT (0.4±0.1 vs 0.8+0.1, p=0.01 ), and lower SF (43+5 vs 
56±4%, p=0.07). The differences in LV EDD, RWT, and SF between infected animals and 
their corresponding control mice were significantly greater in WT than in the KO mice: 
EDD (+65±7 vs +7±5%, p<0.001), RWT (-42_+5 vs +29i-_9, p<0.001) and SF (-30~5 vs - 
7±4%, p=0.01 ). At necropsy, myocardial inflammation and necrosis were more severe in 
WT than in KO mice. In addition, higher number of apoptotic LV myocytes were seen in 
infected WT than in KO mice (1.12±0.16 vs 0.61±0.09 per HPF 200X, p<0,01). Conclu- 
slon. Apoptosis is a major form of myecyte death in acute chagasic myocarditis. It con- 
tributes to the adverse functional consequences of the disease and is mediated, in part, 
by NO. 
1112-157 Risk Markers of Ventricular Arrhythmiae and Fourier 
Phase Analysis of Radionuclide Angioecintigrephy to 
Evaluate Ventricular Asynchrony and Prognosis in 
Idiopathic Dilated Cardiomyopethy 
Laurent Fauchier, Olivier Marie, Danielle Cassat Senon, Julian Douglas, Dominique 
Babuty, David NGuyen, Pierre Cosnay, Jean Paul Fauchier, Cardiologie B, Centre 
Hospitalier Universitaire Trousseau, Tours, France. 
Radionuclide angioscintigraphy is able to evaluate the interventricular and intraventricu- 
lar LV and RV asynchrony. No information is available about the relationships between 
LV and RV asynchrony and risk markers of ventricular arrhythmias in idiopathic dilated 
cardiomyopathy (IDC). 
Methods. 103 patients (pts) with IDC (WHO cdtada; mean age 51 years; 86 men; LVEF 
27 ± 11%) were studied. Left bundle branch block (LBB8) was present in 25 % of the pts 
and mean QRS duration was 113 ± 32 ms. Equilibrium radionuclide angiography with 
Tc99m was performed and Fourier phase analysis were examined in both ventricles. 
Interventdcular delay between the mean phase of RV and LV assessed interventdcular 
asynchrony and standard deviations (SD) of the mean phase in each ventricle assessed 
intraventricular asynchrony. 
Results. Among pts with LBBB, interventricular delay was more marked (5t ± 66 vs 16 ± 
35, p=0.001) as was left intraventricular asynchrony (SD of LV mean phase 77 ± 41 vs 50 
± 22 ms, p=O.0001). There was no significant differences for inter and intraventricular 
asynchrony between pts with or without history of previous VTNF, nonsustained VT, 
abnormal signal averaged ECG or induced sustained monomorphic VT. Asynchrony was 
not related to measurements of heart rate variability (HRV). LV and interventricular asyn- 
chrony was poorly related to QT dispersion (R range 0.25 to 0.29, p = 0.01). With a fol- 
low-up of 27 ± 23 months, 21 patients had a major cardiac event (cardiac death, heart 
transplantation or sustained VTNF). SD of the LV and RV mean phase were predictors of 
cardiac event (all p<0.0001) but interventricular delay was not (p=0.35). Among 15 pre- 
dictors of cardiac event, the only independent predictors (Cox model) were an increased 
SD of LV mean phase (p=0.003), a decreased HRV(SDNN, p=0.004), a history of previ- 
ous VT/VF (p=0.03) and nonsustained VT (p=0.04). 
Conclusion. Left intraventricular asynchrony evaluated with phase analysis of radionu- 
clide angiography is an independent predictor of cardiac event in IDC. Moreover, it is not 
related to usual risk markers of ventricular arrhyhmias. This may have some implications 
for resynchronization therapy and/or use of implantable defibrillator in IDC. 
